Brief Communication
In the present study, 23/27 clinical isolates carried one or more mutations at G120 or/and A121 position of the loop 3 regions of PorB, well documented for increased MDR. [8, 9] pore constriction formed by trimer of PorB, [10] and mutations in the loop could alter the anionic properties of the pore and hence its function.
Mutations in the mtr operon are known to be responsible for MDR. [8, 9, 11] In the present study, we observed 81.4% isolates (22/27) carried mutations either in the promoter region or in the coding region of MtrR. H105Y was most frequent (12/27) and was coupled with A/T deletion in promoter [11/12, Table 1 ]. Although 8/12 H105Y mutants were penicillin resistant and PPNG positive, four isolates were PPNG negative and penicillin sensitive. A novel mutation L33V (Gene Bank number: KF685745) is observed in two penicillin-reduced susceptible and tetracycline-resistant clinical isolates coupled with G45D. These two isolates showed high resistance towards ciprofloxacin but were sensitive for azithromycin [ Table 1 ].
We also studied the mutations in mtrE, a structural gene of the operon, and found K181E (residing in non-conserved region) in all clinical isolates, suggesting that K181E substitution has no direct contribution to antimicrobial resistance. Another mutation K191R was observed at the lining of intra-protomer groove of the pump, close to the amino acids which interact with the MtrC, the other protein of efflux pump. [12] Comparing the MIC values for tetracycline in PPNG-positive isolates (isolate numbers 4461 and 2160 with 550 and 642), we found that isolates with K181E, K191R double mutants showed higher MIC values in comparison to K181E alone and K181E/I429S double mutant [ Table 1 ].
We also analysed the mutation pattern of PenA gene encoding penicillin-binding protein that is known to impart multidrug resistance by altering acylation rate of β-lactams. [9] Table 1 shows the presence of mutations F504K, A510V and A516G and insertion of aspartic acid at 346 th position in all the clinical isolates. P551 L was found in 14/27 (51.8%) isolates while none showed P551S substitution reported by Whiley et al. [13] Polymorphic forms IX (11/26; 42.3%) and II (10/26; 38.46%) were most prevalent patterns in isolates from Delhi, in contrast to previous reports from outside India. [8, 14] Majority of the isolates having P551 L mutation were penicillin resistant and PPNG positive (11/14; 78.5%) or showed reduced susceptibility towards penicillin (2/14), except 3 (21%) that were penicillin sensitive. We also found three novel mutations, G550R, N562I (in penicillin-sensitive isolates) and S567T (in penicillin-resistant isolate), and observed new substitution at I566N along with the previously reported mutations [ Table 1 ].
To conclude, plasmid-mediated resistance to penicillin is one of the major mechanisms of acquiring penicillin resistance in NG isolates in Delhi with African type of plasmid in all the resistant isolates. The pathogen has acquired multiple mutations in different genes to become resistant to various clinical drugs and is continuously acquiring new mutations such as N122K in porB, L33V in mtrR and G550R, N562 L and S567 in penA. Since some the mutations were present both in antibiotic-resistant and sensitive isolates, it is envisaged that several hitherto unexplored genes may also be playing a role in imparting high resistance.
